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convenience  of  the  various  State  and  Federal 
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TERMINATION  OF  REPORTS 


Owing  to  the  great  need  for  wheat  ih  the  famine 
areas  of  Europe*  the  entire  stock  of  wheat  at  the  Ex- 
perimental Storage  Site  in  Hutchinson*  Kansas  has  been 
released  for  export*  Experimental  observations  have 
necessarily  been  terminated  and  the  quarterly  mimeo- 
graphed reports  are  being  discontinued  with  this  issue. 
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WHEAT  STORAGE 


Effect  of  Temperature # Moisture  and  Dockage  on  the  Survival  and  Repro- 
duction of  the  red  flour  bee12es  of  the  genus  Tribolium* 


In  the  19th  report#  pp.  12-16#  partial  results  were  reported  relative 
te  breeding  experiments  conducted  at  a constant  temperature  of  95°  F# 

These  experiments  were  completed  during  the  quarter  and  survival  records 
are  summarised  for  the  red  flour  beetle  in  table  1 and  for  the  confused 
flour  beetle  in  table  3#  A constant  temperature  of  95°  F.  is  not  favorable 
for  survival  of  the  adults  of  either  species*  The  moisture  content  of  the 
wheat  appears  to  be  of  greater  significance  than  the  amount  of  dockage 
present.  I 15?$  moisture  content  appears  to  be  muoh  more  favorable  than 
either  9#  or  12 #. 

Data  regarding  the  reproduction  of  the  red  flour  beetle  and  the  con- 
fused flour  beetle  are  given  in  tables  2 and  4* 

The  result*  are  somewhat  erratio;  however#  there  is  a significant 
trend  towards  increased  reproduction  as  the  moisture  content  and  dockage 
content  increases# 


Table  1*—  Percent  survival  o£  T*  cAjt&neiim  in  9|  12#  and  15#  moisture 
wheat  with  varying  amounts  of  docklge  at  95°  F# 


Moisture  content  Y J r Percent' survival  atter 
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Tthlw  2,— Weekly  recovery  of  T.  caetaneum  from  9 * 12 > and  15$  moisture 
wheat  with  varying  amounts  of  dockage  at  95*  P. 
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Table  3.— Percent  survival  of  T*  oonfusum  in  9,  12,  and  15$  moisture 
wheat  with  varying  amounts  of  dockage  at  95®  F. 
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Table  4,— Weekly  recovery  of  ?.  confusum  from  9,  12,  and  15$  moisture 
wheat  with  varying  amounts  of  dockage  at  95 # F* 
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Egg  laying  records  of  the  red  flbur  beetle  and  the  confuted  flour 
beetle  over  a 24-week  period  were  al4b  given  in  report  No.  19.  Additional 
records  are  given  in  table  6 oovering  a 37-week  period.  In  cultures  where 
the  food  was  changed  every  week  or  month  the  adults  of  the  red  flour 
beetle  have  almost  ceased  laying#  whereai  in  the  cultures  in  which  the 
food  was  unchanged  egg  laying  continues  at  a good  rate.  More  eggs  have 
been  laid  by  the  females  iA  the  othei*  two  cultures  to  date.  The  confused 
flour  beetles  in  all  cultures  are  still  laying  eggs  and  have  already  laid 
more  than  twice  a$  many  eggs  per  femhle  as  the  red  flour  beetles*  The 
beetles  in  the  cultures  in  which  the  food  was  changed  at  weekly  or  monthly 
intervals  have  laid  a few  more  eggs  than  those  in  the  culture  in  which 
the  food  was  unchanged. 


Table  5.— Egg  laying  record  of  10  female  T.  cagtaneuk  and  10  femkle 

T.  confusum  ever  a period  of  37~weeki  at  7&*  P.  and  46$  R*Hi 
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Egg-laying  records  of  ten  female  red  flour  beetles  in  12 # and 
15#  moisture  flour  at  70*  F-  are  given  in  table  6 for  a period  of 
16  weeks.  Oviposition  is  at  a slightly  higher  rate  in  the  15#  moisture 
flour#  but  in  both  cultures  at  this  temperature  the  oviposition  rate 
is  much  lower  than  at  a temperature  of  75°  F* 


Table  6«  — Egg-laying  record  of  ten  female  Tribal ium  oaataneum  over  a 
period  of  16  weeks  at  7Q*  F.  in  iS^ancTTS#  moisture  flour* 
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Relative  Va  lue  of  Activated  and  Non-act  i vat  ad  Magnesium  Oxide*  as 

Scad  protact ants0 


Tha  suggestion  was  made  by  a mnufaoturer  of  magnesium  oxides  that 
the  effectiveness  of  magnesium  oxide  in  affording  protection  to  stored 
seed  may  be  due  primarily  to  its  activity*  By  "activity11  is  msant  the 
power  to  absorb  moisture*  colors*  odors*  etc*  It  was  thought  by  the 
manufacturer  that  the  activated  magnesium  oxides  would  cause  the  death 
of  insects  by  dehydration*  This  conception  of  the  way  inert  dusts  cause 
the  d4ath  of  insects  is  at  ^rianae  with  the  current  belief*  Actually 
some  stored  grain  insects  will  treed  normally  in  a desiccator*  the  de- 
hydrating effect  of  the  desiccating  chemical  having  no  effect  on  the 
insect  a The  chemicdi  absorb!  moisture  frotn  the  air  and  this  in  tufh 
may  be  absorbed  by  the  wheat  so  that  actually  more  moisture  may  be 
a-roilable  for  insects  in  wheat  treated  with  an  active  magnesium  oxide* 

To  test  the  relative  inseoticidal  value  of  "activated"  and  "nan- 
activated"  magnesium  oxides*  samples  of  light#  medium*  and  heavy  magnesium 
oxides  were  obtained*  Two  samples  of  the  light  oxide  were  obtained  that 
were  identical  except  that  one  was  activated*  similarly  one  activated 
and  one  non-act ivated  heavy  oxide  were  secured  end  an  activated  medium 
oxide  consisting  of  a mixture  of  the  light  and  heavy  oxides*  The  mixture 
ef  the  two  being  made  before  calcination* 

Five  hundred  gram  samples  of  both  12  and  14#  moisture  wheat  were 
treated  with  various  dosages  of  the  5 different  oxides  and  replicated 
5 times*  Fifteen  adult  rice  weevils  and  confused  flour  beetles  were 
introduced  into  each  sample,  Examinations  were  made  at  weekly  inter- 
val® with  the  results  shown  in  tables  7 and  8* 

From  the  data  of  tables  7 and  8 it  is  evident  that  "activation" 
of  the  magnesium  oxide  does  not  increase  the  inseeticidal  value. 

However*  voluminosity  i*  eorrelated  with  insecticidal  aetion  since 
the  light  magnesium  oxides  are  effective  at  lower  dosages  than  the 
heavy  oxides* 
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Table  7 •--Relative  insecticidal  value  of  activated  and  non-act ivated 

magnesium  oxides  in  protecting  12%  moisture  seed  wheat  against 
the  rice  weevil  and  the  flour  beetle,  15  adult  weevils  and 
flour  beetles  added  to  each  sample. 


No,  of 
sample 

: 

Type  of  magnesium 
oxide 

lt 

s 

I 

f 

bosage  a 
per  500: 
gats,  of: 

Percent  rice 
weevils  dead 
after 

percent  flour 
beetles  dead 
after 

wheat  : 

1 week: 

2 weeks 

1 woeki 

2 weeks 

• 

• 

: 

1 

MgO  light  U.S.P.  5465 

* 

1 gram: 

93,3 

: 

100 

? 100 

100 

2 

Do. 

a 

9- 

i n f 

93.3 

• 

• 

100 

s 100 

100 

3 

Do. 

• 

• 

0.5  ? 

100 

• 

• 

100 

: 100 

100 

4 

Do* 

i 

0*5  : 

100 

X 

100 

s 100 

a 100 

5 

Do* 

t 

0.25  i 

86,6 

X 

100 

100 

2 100 

6 

i Do. 

i 

0*25  a 

80.0 

8 

100 

: 100 

: 100 

7 

Do. 

0.125  i 

53.3 

* 

* 

80 

60 

f 80 

8 

Do* 

* 

0,125  t 

26.6 

• 

• 

55. 3 

i 0 

20 

9 

MgO  light  activated  5478 

: 

. 1 gram: 

100 

0 

100 

: 100 

: 100 

10 

Do, 

< 

1 * : 

100 

9 

100 

: 100 

s 100 

11 

Do. 

: 

0<s5  i 

100 

X 

100 

i 100 

100 

12 

Do. 

$ 

0*5  s 

100 

t 

# 

100 

t 95.3 

a 100 

13  : Do. 

9 

0,25  i 

100 

: 

100 

: 100 

t 100 

14 

Do. 

e 

a 

0.25  t 

93.3 

s 

93  o 3 

i 86.6 

a 86.6 

15 

Do. 

? 

0.125  : 

46.6 

X 

86.6 

r 66*6 

8 73.3 

16 

Do. 

• 

» 

0.125  s 

80,0 

X 

80.0 

66.6 

: 73.3 

17 

MgO  medium  activated  5486: 

1 gram: 

100 

r 

100  a 100 

100 

18 

Do. 

: 

1 * * 

100 

: 

100 

: 100 

100 

19 

Do. 

: 

0.5  $ 

100 

• 

• 

1Q0  i 100 

100 

20 

Do* 

• 

• 

0.5  § 

100 

X 

100  x 100 

100 

21 

Do. 

: 

0.25  9 

100 

i 

100 

86.6 

93.3 

22 

Do* 

• 

a 

0.25  : 

93.3 

s 

100 

93.3 

100 

23  i 

Do. 

s 

0.125  x 

80*0 

X 

60,0 

93,3 

93.3 

24  i 

Do. 

m 

a 

0.125  3 

40.0 

1 

53.3  x 53,3  : 60*0 

25  iMgO  heavy  U.S.P.  5483 

s 

1 gram: 

86.6 

: 

100 

86. 6 < 

100 

26  : 

Do* 

• 

• 

l i 

73.3 

• 

• 

100 

100  : 100 

27  i 

Do. 

* 

0.5  : 

S3  4 3 

9 

9 

100 

86, 6 

86*6 

28 

Do. 

: 

0,5  : 

80.0 

a 

100 

80.0 

80.0 

29 

Do. 

5 

0,25  : 

26.6 

X 

73.3 

53.5 

73.3 

30 

Do* 

: 

0.25  : 

40.0 

1 

86*6 

26.6 

53.3 

31 

Do. 

0.125  « 

6.6 

X 

33.3 

26.6  ' 

26.6 

32 

Do* 

• 

• 

0 * 12  5 a 

6,6 

X 

20.0 

13,3  : 

26.6 

33  :MgO  heavy  activated  6484 

a 

1 gram: 

100 

i 

100  i 

100  s 

100 

34  ? 

Do* 

a 

1 » i 

100 

1 

100  : 

93.3  : 

100 

35  s 

Do. 

• 

• 

0*5  i 

13,5 

a 

60.0  a 

40.0  : 

46.6 

36  : 

Do. 

a 

0.5  : 

60.0 

5 

86.6  x 

80.0  : 

93.3 

37  x 

Do* 

I 

0.25  a 

60*0 

a 

80.0  g 

60.0  : 

86.6 

38  : 

Do. 

z 

0*25  t 

13.3 

: 

46.6  : 

0 

13.3 

39  i 

Do* 

l 

0.125  : 

26.6 

a 

86.6  : 

6,6 

40.0 

40  : 

Do. 

X 

0.125  « 

6,6 

i 

20.0  s 

6.6 

13.3 

i t 


t 
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Table  8. ••Relative  insecticidal  value  of  activated  and  non-activated 

magnesium  oxides  in  protecting  14#  moisture  seed  wheat  against 
the  rice  weevil  and  confused  flour  beetle*  15  adult  weevils 
and  flour  beetles  added  to  each  500  gram  sample  of  wheat. 

" t-""-1  T | r s^Dosage  t Percent  r[oq  t " Percent  £iour 


per  500? 

weevils  dead 

? 

beetles 

dead 

Ho.  of 

s type  of  maghesium 

s 

gms.  of? 

after 

? 

after 

sample 

: oxide 

? 

whdat  i i 

1 weeks 

2 weeks? 

1 week 

a 

• 

2 weeks 

1 

:Mg0  light  U.S.P.  5486 

t 

i 

i 

1 gram? 

73.3 

s 

: 

100 

# 

• 

? 

100 

? 

? 

100 

2 

k Do. 

k 

1 * * 

86.6 

? 

100 

? 

100 

X 

100 

3 

? Do. 

t 

0*3  : 

66.6 

• 

• 

100 

• 

a 

80.0 

a 

a 

80.0 

4 

: Dot 

s 

0.5  i 

73.3 

• 

a 

93.3 

: 

86.6 

? 

93.3 

5 

r Do. 

a 

V 

0.25  : 

26.6 

: 

73,3 

• 

• 

86.6 

a 

a 

93#  3 

6 

i Do. 

e 

e 

0.26  : 

0 

• 

• 

0 

t 

33.3 

? 

46,6 

7 

Do. 

J 

0.125  ? 

6.6 

i 

6.6 

• 

• 

20.0 

a 

a 

20.0 

8 

Do. 

? 

0.126  i 

6.6 

s 

26.6 

? 

13.3 

• 

• 

13.3 

9 

MgO  light  activated  5478 

• 

• 

1 gram: 

80.0 

• 

• 

100 

• 

• 

100 

a 

a 

100 

10 

Do. 

t 

1 • : 

80.0 

? 

86.6 

• 

100 

a 

a 

100 

11 

Do. 

t 

0.5  t 

53.3 

• 

• 

66.6 

? 

86.6 

a 

a 

93.3 

12 

Do. 

• 

# 

0,5  ? 

53.3 

s 

53.3 

? 

93.3 

a 

a 

100 

13 

Do# 

X 

0,25  ; 

40.0 

: 

53.3 

a 

a 

26.6 

a 

53.3 

14 

Do- 

s 

0*25  ; 

40.0 

? 

40.0 

: 

73.3 

a 

a 

73.3 

15 

Do# 

i 

0,125  ? 

13,3 

e 

• 

20.0 

? 

20.0 

? 

26.6 

16 

Do. 

t 

0,125  : 

20.0 

? 

40,0 

? 

26*6 

? 

40.0 

17 

MgO  medium  activated  5486 ? 

1 gram? 

86.6 

? 

100 

? 

100 

? 

100 

18 

Do# 

? 

1 » ? 

80.0 

s 

100 

s 

100 

: 

100 

19 

Do. 

a 

• 

0,5  ? 

80.0 

? 

86.6 

? 

86.6 

? 

100 

20 

Do. 

s 

e 

0.5  : 

60.0 

? 

93.3 

? 

80.0 

: 

80.0 

21 

Do. 

• 

• 

0#25  ; 

80.0 

? 

93.3 

t 

73.3 

a 

a 

86.6 

22 

Do. 

• 

• 

0.25  s 

33.3 

J 

40.0 

: 

73.3 

? 

80.0 

23 

Do. 

t 

0.125  ? 

6,6 

• 

a 

13.3 

s 

20.0 

a 

a 

26.6 

24 

Do. 

? 

0.125  : 

46,6 

t 

46.6 

? 

40.0 

a 

a 

46.6 

25 

MgO  heavy  U.S-P.  5483 

t 

1 gram? 

20.0 

a 

f 

80.0 

? 

73.3 

? 

86.6 

26 

Do. 

• 

• 

1 : 

20.0 

? 

80.0 

a 

a 

86.6 

? 

86.6 

27 

Do. 

e 

• 

0.5  i 

13.3 

• 

t 

33.3 

• 

a 

40.0 

a 

a 

53.3 

28 

Do, 

» 

• 

0.5  : 

0 

: 

13.3 

? 

53.3 

a 

a 

60.0 

29 

Do# 

: 

0.25  t 

0 

■ 

• 

13.3 

? 

6.6 

? 

13.3 

30 

Do. 

• 

• 

0.25  i 

0 

s 

6.6 

s 

20.0 

a 

m 

40.0 

31 

Do. 

• 

• 

0.125  * 

0 

s 

O 

t 

0 

? 

0 

32 

Do. 

• 

• 

0.125  i 

0 

? 

0 

s 

13.3 

? 

20.0 

33 

MgO  heavy  activated  5484 

• 

e 

1 gram: 

0 

X 

20.0 

a 

• 

60.0 

? 

60*0 

34 

Do# 

• 

• 

1 " : 

6.6 

t 

13.3 

? 

53,3 

s 

60.0 

35 

Do. 

: 

0.5  i 

0 

s 

20.0 

* 

a 

46.6 

? 

53.3 

36 

Do. 

: 

0.5  t 

6.6 

• 

e 

20.0 

t 

33.3 

? 

40.0 

37 

Do. 

: 

0.26  i 

6.6 

? 

20.0 

? 

13.3 

s 

20.0 

38 

Do. 

: 

0.25  ? 

0 

• 

• 

0 

? 

6.6 

? 

6.6 

39 

Do. 

• 

• 

0.125  { 

0 

? 

0 

: 

6.6 

? 

6.6 

40 

Do. 

< 

? 

0.125  ; 

# 

m 

13.3 

? 

t 

06.6 

? 

? 

73.3 

? 

s 

86.6 

Insecticidal  Value  of  Benzene  Hexachloride  against  Stored  Grain  Insects* 

R.  T.  Cotton  and  J.  C.  Frankenfeld 


The  insecticidal  value  of  benzene  hexaohloride  against  stored  grain 
insects  was  tested  by  exposing  adults  of  the  confused  flour  beetle  and 
larvae  of  the  Indian  meal  moth  with  samples  of  wheat  treated  with  mixtures 
of  pyrophyllito  and  benzene  hexachl bride.  The  mixtures  were  made  from  the 
pure  gamma  isomer  of  benzene  hexachloride  as  well  as  from  crude  (plain  and 
steamed)  benzene  hexachloride  containing  between  10$  and  11$  of  the  gamma 
isomer. 

Observations  were  made  at  weekly  intervals  on  the  condition  of  the 
insects  in  the  various  samples.  A dosage  equivalent  to  2 parts  per  million 
of  the  gamma  isomer  of  benzene  hexachloride  gave  a complete  kill* 

The  objectionable  odor  of  benzene  hexachloride  is  imparted  to  treated 
grain  so  that  it  is  doubtful  whether  it  could  ever  be  used  for  protecting 
grain  intended  for  food  or  feed* 


Table  9.—  Insecticidal  effect  of  benzene  hexachloride  against  the  confused 
flour  beetle  in  wheat* 

s (Dosages 

i (per  500  s Peroent  kill  after 


Sample 

No. 

Dust  used 

(grams 

(Wheat 

( 1(2  3 3 

(week  (weeks  (weeks 

: 4 : 5 * 6 

.•weeks  sweeps  (weeks 

. 

(yrams 

: f ( ' 

* • t 

• • 

ft  • 

“ 0 
• 

• 

1 

]$  crude 

in  pyrophyllite** 

J 06  1 

I 0 ; 0 t 0 

s 0 : 

3*3:  3.3 

2 

Do* 

c 0.25 

?0s  0 : 0 

: 0 : 

0 : 0 

3 t 

Do* 

i 0.5 

: 10  : 20  : 33.3 

: 40  : 

50.0:  50 . 0 

4 

Do. 

t 1.0 

( 6.6 ; 36,6s  83.3 

> 93 • 3 ( 

96.6:100 

5 

Do. 

t 2.0 

;43.3:  93.3s  96t 6 

;100  : 

0 

• 

6 

Do. 

: 3.0 

423.3:  90.0:100 

• • 

0 • 

• 

0 

7 

Do. 

: 4*0 

(36.6:  83.3:100 

: : 

8 

Do* 

s 5.0 

:26. 6*100  ( 

: s 

• 

• 

9 

1$  Steamed  crude  in  ivrophylLite 

: 0.1 

: 0:  13.3:  13.3:  13.3: 

13.3:  13.3 

10 

Do. 

: 0.25 

(20*0:  20.0:  20.0 

26.6: 

26.6:  26.6 

11  t 

Do. 

t 0.5 

(43. 3«  50.0:  53.3 

S3 . 3 s 

56.6:  56.6 

12 

Do* 

( 1.0 

:66. 6:  86.6s  90.0 

90.0: 

96.6:100 

13 

Do* 

i 2.0 

:30.0(  50.0:  93*3 

rlOO  : 

( 

14 

Do* 

: 3.0 

:90. 0(100  : s : 

♦ 

a 

15 

Do. 

t 4.0 

: 83. 3:100  : 

: 

* 

16  s 

Do* 

( 5.0 

:70. 0:100  : 

: 

: 

17  j 

2$  pure  gamma  in  pyrophyllito 

i 0.025)10.0:  16.6:  50.0 

66.6: 

80.0:  96.6 

18 

Do. 

: 0.05 

:23.3 : 33.3:  60.0 

96.6:100  : 

19  j 

Do. 

s 0.1 

(56*6:  70.0:  93*3 

100  : 

• 

• 

20  t 

Do. 

* 0.25 

:66.6 : 93,3>100 

• 

• 

2 1 : 

Do* 

: 0.5 

: 90 . 0 : 100  i 

( 

22  : 

Do. 

* 1,0 

:100  : ( 

: 

23  (Check 

(0:0(0: 

0 : 

o 

00 

o 

i 

« 

: : i 

! 

: 

*♦  - The  crude  material  is  reported  to  contain  between  10  and  11$  of  the 
gamma  isomer* 


♦ Reported  by  R.  T.  Cotton  and  J.  C.  Frankenfeld.. 
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Table  10,— Insecticidal  effect  of  benzene  hexachlorido  against  the  Indian 
meal  moth*  10  laz^rae  placed  in  each  sample* 


i 

1 

Sample t 
No*  a 

Dust  used 

iDosage  : 
:per  500: 
: grams  : 
;wheat  $ 

For cent  kill  after 

j : : 

1:2*5? 
week  i weeks  weeks  * 

4 

weeks 

• 

§ 

t 

t grams 

♦ 

t 

l 

X 

• 

X 

j 

1 

:1$  crude  in  pyrophyllitd* 

« 1.0 

i 

0 

: 

10 

100 

i 

2 

f 

Do* 

* 1.0 

* 

0 

* 

60 

80 

• 

4 

100 

3 

t 

Do* 

t 2.0 

< 

0 

* 

70 

100 

9 

* 

4 

% 

Do* 

t 2.0 

• 

• 

20 

t 

50  : 100 

't 

5 

: 

Do* 

: 3*0 

i 

• 

20 

• 

• 

100  i 

! 

6 

: 

Do* 

* 3.0 

s 

20 

t 

100  : 

* 

7 

• 

a 

D oP 

i 4.0 

i 

20 

> 

100  : 

J 

8 

• 

• 

Do* 

i 4.0 

9 

• 

30 

t 

100  S 

l 

9 

t 

Do* 

: 5.0 

i 

40 

i 

90 

90 

9 

4 

100 

10 

t 

Do. 

: 5,0 

a 

4 

60 

9 

4 

90  t 100 

i 

11 

:1$  steamed  crude  in  pyrophyllite 

« 1.0 

{ 

0 

9 

4 

30 

100 

l 

12 

• 

e 

Do* 

» 1.0 

J 

10 

t 

90 

100 

i 

13 

* 

Do* 

i 2.0 

l 

0 

( 

90 

100 

9 

4 

14 

I 

Do* 

s 2.0 

• 

• 

20 

f 

a 

100 

• 

4 

15 

• 

• 

Do* 

» • 3.0 

• 

m 

10 

4 

4 

100 

l 

16 

> 

Do* 

: 3*0 

• 

• 

10 

l 

90 

90 

9 

9 

100 

17 

t 

Do* 

: 4*0 

i 

40 

4 

9 

ICO 

4 

9 

18 

• 

• 

Doi 

: 4.0 

• 

m 

30 

• 

• 

100 

: 

19 

• 

• 

Do* 

s 5,0 

4 

a 

40 

• 

• 8C 

100 

• 

4 

20 

t 

Do* 

i 5,0 

• 

• 

30 

i 

90 

100 

9 

9 

21 

1 2$  pure  gaiana  in  pyrophyllite 

t 0.05 

• 

s 

0 

i 

10 

100 

l 

22 

• 

• 

Do* 

t 0.05 

• 

• 

0 

i 

30 

80 

x 

100 

23 

a 

• 

Do* 

: 0*1 

t 

20 

i 

£0  i 100 

t 

24 

i 

Do* 

: 0.1 

• 

a 

30 

• 

• 

60 

100 

9 

9 

25 

1 

Do* 

i 0.25 

• 

• 

30 

i 

100 

t 

26 

4 

4, 

Do* 

! 0,25 

9 

4 

40 

• 

• 

100 

4 

9 

27 

9 

4 

Do* 

: 0.5 

• 

• 

20 

a 

9- 

100 

9 

9 

26 

: 

Do* 

« 0^5 

4 

9 

100 

t 

9 

9 

29 

• 

a 

Do. 

! 1.0 

I 

40 

4 

4 

100 

S 

30 

1 

Do* 

i 1.0 

80 

4 

9 

100 

1 

s 


* The  crude  material  is  reported  to  contain  between  10  and  11$  of  the  gamma 
isomer. 


